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matical science, which is supposed to be taught to every student of engineering before he meets the problems of thermodynamics. So that the writer regards this mode of entrance to thermodynamics as far preferable to that via the "perfect" or "absolute" gas.
The one plan which deserves unlimited condemnation, however, is to open the study of thermodynamics with the concept of the absolute gas, using actual gases as "impure" illustrations, and to leave the student with the idea that what likeness to the absolute gas can be found in nature is alone thermodynamic action. All natural action is thermodynamic, to whatever extent heat takes part. To leave the student with his concept of natural action thus equipped with a roof, in the form of a knowledge of the gaseous side of thermodynamics, but with no foundation or adequate frame-work in the way of a corresponding knowledge of the solid and liquid aspects of the science, is what is being done by every teacher who thus misuses the mathematical concept of the so-called ''perfect" gas.*
This fundamental fact should be one of the first taught the student of natural science. These two axes define the boundaries
*The following language concerning this situation is taken from another article by the writer: "We know of no gas so hot or so rarefied and so 'perfect* that it loses all viscosity, or is perfectly elastic and free from disgregation-work. We have no reason to think that any such a substance could ever exist. It is unobjectionable to refer, upon occasion, to the mathematical hypotheses of the 'perfect gas' or the 'perfect solid* as aids in argument, as has just been done. But with these references should always go the explanation that these two hypotheses constitute impossible, supernatural extremes, between which .vibrate all known natural conditions of matter; and science should have just as little to do with the supernatural as possible.
"But when reliance upon the perfect-gas hypothesis goes so far aa to make it the center and foundation—the immediate beginning, rather than the remote and unattainable horizon—of all thermodynamic study, as is now very widely done, the writer feels impelled to rise, in the name of nature and common sense, to denounce the practice. His experience in teaching thermodynamics has found this method so universally confusing to the engineering student, who above all others needs acquaintance with nature rather than with disembodied and supernatural hypotheses, and so belittling to the dignity of the instructor posing as a Guide to the Truth, that he can express his feelings only ^ by a free quotation from Mr. Burgess's 'Purple Cow'—with apologies to the Cow, as well as to Mr. Burgess:
'I never saw a Perfect Gas. I never hope to see one.
But I can tell you, as we pass, I'd rather see than "be one.'"